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Presentation Notes
Some of you may have seen some of the sample items if you have gone online to OECD or the NCES websites.  But many of you have probably not and might ask:
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What are the PISA Assessments Like? 
 
 
 

• What knowledge and skills are assessed? 
• How are these assessed? 
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What student knowledge and skills are  assessed
How are these assessed.
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What Knowledge and Skills are Assessed? 
PISA as a Literacy Assessment 

• PISA assesses applied knowledge/literacy: 
o How well can students nearing the end of compulsory 

schooling apply their knowledge to real-life situations? 
o How well-prepared are students for success in the future? 

• Content knowledge not limited to school-based curricula 
o Assessments measure learning in and out of school 
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PISA focuses on application of knowledge.  PISA is not a curriculum-based assessment.  It attempts to measure learning acquired in and out of school.  

The idea is that students can gain skills for a multitude of activities and places – not just school -  and these skills translate into the ability function effectively in everyday life.    

Literacy, then requires a mastering of a body of basic knowledge and skills.  PISA’s definition of literacy goes beyond older ones that focused on functional or survival literacy and incorporate an individual’s awareness the context of a problem and how it influences the application of knowledge.  



nces.ed.gov 

PISA 2012 Assessments 

Core  

• Mathematics, reading, and science literacy (paper-based) 
• Problem-solving (computer-based) 

International Options 
• Computer-based mathematics and reading 
• Financial literacy (paper-based) 
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The PISA assessment in 2012 has two central components.  

The CORE is completed by all participating education systems and consists of paper-based assessments of mathematics, reading and science and computer-based problem solving.  

There are several options that participants can choose to administer.  The United States will administer computer based mathematics and reading and an assessment of financial literacy that is paper-based. 
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How are These Assessed? 

• Items presented in “units” 
◦ Typically, 2-5 items based on a stimulus 

• Stimuli drawn from or modeled on authentic material 
• Items presented in situations/contexts 

◦ Mathematics: Personal, Occupational, Societal, Scientific  

• Items typically ask students to use or apply knowledge/skills 
to solve a problem, perform a task 

• Use multiple-choice, short or “closed” constructed-response, 
open constructed-response items 
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That is a brief explanation about what is assessed, now I’d like to describe how PISA assessment items are structured.  

Items are organized in units.  The unit provides a stimulus with 2 to 5 related questions.  The stimuli are developed from authentic materials, thus the “real world” nature of the problems.  

The items are situated in specific contexts and ask students to solve a problem or perform a task.  The recognition of the context of the problem is considered important successfully engaging it. 

The item development is The PISA assessments are developed through an international consensus-building process involving input from U.S. and international experts in reading, mathematics, science, financial literacy and measurement.  The assessment is endorsed by all participating countries. The assessment items are adapted and field tested to ilimanate cultural and other biases.  

Let’s look at each of the domains and see what these items look like.  
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Mathematics Literacy 

 Mathematics literacy is… 
an individual’s capacity to formulate, employ, and  interpret 
mathematics in a variety of contexts. It includes reasoning 
mathematically and using mathematical concepts, procedures, 
facts, and tools to describe, explain, and predict phenomena. It 
assists individuals to recognize the role that mathematics plays in 
the world and to make the well-founded judgments and decisions 
needed by constructive, engaged and reflective citizens. 
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This definition of mathematics literacy incorporates the idea that young people are active problem solvers.  

active engagement in mathematics, and is intended to encompass reasoning mathematically and using mathematical concepts, procedures, facts, and tools in describing, explaining and predicting phenomena. 


In particular, the verbs ‘formulate,’ ‘employ,’ and ‘interpret’ point to the three processes in which students engage as active problem solvers. 

Formulating mathematics involves identifying opportunities to apply and use mathematics and includes being able to take a situation as presented and transform it into a mathematical form, providing mathematical structure and representations, identifying variables and making simplifying assumptions to help solve the problem or meet the challenge. 

Employing mathematics involves applying mathematical reasoning and using mathematical concepts, procedures, facts and tools to derive a mathematical solution. 

Interpreting mathematics involves reflecting on mathematical solutions or results and interpreting them in the context of a problem or challenge. 
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Mathematics Unit Example 

Skateboard – Question 2 (M520Q01) 
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This is one example of a mathematics item.  Please understand that it is one of many items.

Q1. This short constructed response The students are asked to find a minimum and maximum price for the construction of a skateboard. To solve the problem the students have to find a strategy - the minimum cost is based on the lower numbers and the maximum, on the larger numbers. Adding thes small numbers 40 + 14 + 16 + 10 = 80, gives the minimum, while the maximum is found by adding the larger numbers: 65 + 36 + 16 + 20 = 137. 

The strategy, therefore, is the reproduction of practiced knowledge in combination with the performance of the routine addition 

The full credit response, when students give both the minimum and the maximum. A partial credit response is when the students answer the question by giving either the minimum or the maximum, but not both. 

Q2. MC item.  All the required information in this item is explicitly presented and the  mathematics involves the basic routine computation: 3 x 2 x 2 x 1. 

However, if students do not have experience with such combinatorial calculations, their strategy might involve a systematic listing of the possible combinations. There are well-known algorithms for this (such as a tree diagram). The strategy to find the number of combinations can be considered as common, and routine.  In order to answer correctly , the students have to accurately apply an algorithm, after correctly interpreting text in combination with a table. 

Q3. This short constructed response item.  Students are asked to compute what is the most expensive skateboard you can buy for 120 zeds.

The task, however, is not straightforward as there is no standard procedure or routine algorithm available. As far as the competencies needed, the problem solving skill here involves a more independent approach and students may use different strategies in order to find the solution, including trial and error.  Students have to look at the table with prices, make combinations and do some computation. Students need some reasoning skills in a familiar context, they have to connect the question with the data given in the table, apply a non-standard strategy and carry out routine calculations.
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Science Literacy 

Science literacy is… 
an individual’s scientific knowledge and use of that knowledge to 
identify questions, to acquire new knowledge, to explain 
scientific phenomena, and to draw evidence-based conclusions 
about science-related issues, understanding of the characteristic 
features of science as a form of human knowledge and enquiry, 
awareness of how science and technology shape our material, 
intellectual, and cultural environments, and willingness to 
engage in science-related issues, and with the ideas of a science, 
as a reflective citizen.  
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The PISA science assessment encompasses a continuum of scientific knowledge and the cognitive abilities associated with scientific enquiry, incorporates multiple dimensions, and addresses the relationships between science and technology. It provides an assessment of students’ scientific literacy by assessing their capacity to use scientific knowledge.

The term ‘science literacy’ underscores the importance that the PISA science assessment places on the application of scientific knowledge in the context of life situations.  The functional use of knowledge requires the application of those processes that are characteristic of science and scientific enquiry and is regulated by the individual’s appreciation, interest, values, and action relative to scientific matters.  A student’s ability to carry out the scientific competencies involves both knowledge of science and an understanding of the characteristics of science as a way of acquiring knowledge The definition also recognizes that the disposition to carry out these competencies depends upon an individual’s attitudes towards science and a willingness to engage in science-related issues.
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Science Unit Example  

 

Sunscreen (S447Q02) 
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Q2.  Question type: Multiple choice
Competency: Identifying scientific issues
Knowledge category: “Scientific enquiry” (knowledge about science)
Application area: “Health”
Setting: Personal
Difficulty: 588
Percentage of correct answers: 40.5%


This question requires the student to understand the nature of a scientific enquiry in general and to recognize how the effectiveness of the sunscreens is being measured by reference to two substances at the extremes of the measured effect. In addition to being able to recognize the change and measured variables from a description of the experiment, a student gaining full credit can identify the method being used to quantify the measured variable. 

Q3. Question type: Multiple choice
Competency: Identifying scientific issues
Knowledge category: “Scientific enquiry” (knowledge about science)
Application area: “Health”
Setting: Personal

This question requires the student to correctly identify the question that the investigation is trying to answer.  The primary focus of the question is about scientific methodology.  

Q4. Question type: Multiple choice
Competency: Identifying scientific issues
Knowledge category: “Scientific enquiry” (knowledge about science)
Application area: “Health”
Setting: Personal

This question involves the technique used to control a variable in a scientific enquiry. The student must recognise that the purpose of the described technique is to assure the sunscreens are the same thickness. Correct responses indicate the student is aware that the thickness of the sunscreens would influence the outcome and that this needed to be accounted for in the design of the experiment.

Q5. Question type: Open-constructed response
Competency: Using scientific evidence
Knowledge category: “Scientific explanations” (knowledge about science)
Application area: “Health”
Setting: Personal

Here, students are given results from an experiment and asked to interpret a pattern of results and explain their conclusion. The question requires the student to demonstrate an understanding of the diagrams shown and then to make a correct selection. Answering correctly requires matching the shades of grey shown in the diagram with the evidence provided in the stimuli of the question and the unit. The student must bring together three pieces of evidence in order to form a conclusion: (1) that mineral oil lets most of the sunlight through while ZnO blocks most of the sunlight; (2) that the light-sensitive paper lightens on exposure to sunlight; and (3) that only one of the diagrams meets both of the criteria. The student must bring together several pieces of evidence and effectively explain its logical consistency by generating a correct conclusion.
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Reading Literacy 

Reading Literacy is… 
 an individual’s capacity to understand, use, reflect on, and engage 

with written texts, in order to achieve one’s goals, to develop one’s 
knowledge and potential, and to participate in society. 

10 

Presenter
Presentation Notes
Literacy is no longer considered an ability acquired only in childhood during the
early years of schooling. Instead it is viewed as an expanding set of knowledge, skills and strategies that individuals build on throughout life in various contexts, through interaction with their peers and the wider community.

Cognitively-based theories of reading literacy emphasize the interactive nature of reading and the constructive nature of comprehension, in the print medium and to an even greater extent in the electronic medium. The reader generates meaning in response to text by using previous knowledge and a range of text and situational cues that are often socially and culturally derived.

While constructing meaning, the reader uses various processes, skills, and strategies to foster, monitor, and maintain understanding. These processes and strategies are expected to vary with context and purpose as readers interact with a variety of texts.  
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Reading Unit Example 
 

Cell Phone Safety (R14Q02) 

11 

Presenter
Presentation Notes
Q1.  
this question focuses on detecting a theme from the repetition of a particular category of information, in this case the “Key Points”, a series of four boxed snippets arranged down the left hand side of the two-page text.. The four short Key Points tell their own story: they are related to but do not summarise the information in the body of the two main tables, so the reader needs to focus on what appears as a peripheral part of the text structure. 

Q2. This task requires the reader to recognise the relationship between a generalised statement external to the text and a pair of statements in a table. 

Q3. Another task in which the reader needs to reflect on and evaluate the content of a text, this task calls on the ability to relate the text to knowledge external to the text. Readers must give an example from their own experience of a factor in modern life, other than cell phones, that could explain “fatigue, headaches and loss of concentration”. 

Q4. In this task the reader is explicitly directed to look at the second table, and to recognise its underlying assumption. In fact, the assumption isindicated in the last boxed Key Point: that in the absence of decisive evidence about the danger of mobile phones, it is advisable to take caution. The task asks readers to infer the consequences of this judgment, which can be done by checking that the table’s contents are consistent with the Key Point.
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Financial Literacy 

 Financial literacy is... 
knowledge and understanding of financial concepts, and the skills, 
motivation and confidence to apply such knowledge and 
understanding in order to make effective decisions across a range of 
financial contexts, to improve the financial well-being of individuals 
and society, and to enable participation in economic life. 
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Concepts - 
assumed that students have some awareness of the financial environment that they and their families inhabit.   concepts such as interest, inflation, and value for money are soon going to be, if they are not already, important for their financial well-being.

Skills - 
skills include such generic cognitive processes as accessing information, comparing and contrasting, extrapolating and evaluating – applied in a financial context. They include basic skills in mathematical literacy such as the ability to calculate a percentage or to convert from one currency to another, and language skills such as the capacity to read and interpret advertising and contractual texts. Additionally, financial literacy involves skill in managing the emotional and psychological factors that influence financial decision making. 

Motivation and confidence – 
Financial literacy also involves non-cognitive attributes: the motivation to seek information and advice in order to engage in financial activities and the confidence to do so. 


So the goal is to measure of young people’s ability to transfer and apply what they have learned about personal finance into effective decision-making. 
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At the Market  

Financial Literacy Unit Example   

13 

Presenter
Presentation Notes
Q1. Explicitly or implicitly recognizes that price per kilogram of boxed tomatoes is less than the price per kilogram for loose tomatoes. 

Q2. 
Refers to wastage if a larger amount of tomatoes is not needed. 
• The tomatoes might rot before you use them all. 
• Because you may not need 10 kg of tomatoes. 
• The ones at the bottom of the box might be bad so you are wasting money. 

Refers to the idea that some people cannot afford the higher absolute cost of buying in bulk. 
• You may not be able to afford a whole box. 
• You have to spend 22 zeds (rather than 2.75 or 5.50 for 1 or 2 kg) and you might not have that amount to spend. 
• You might have to go without something else that you need to pay for the box of tomatoes. 
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Problem Solving 
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Problem Solving is… 
  

an individual’s capacity to engage in cognitive processing to 
understand and resolve problem situations where a method of 
solution is not immediately obvious. It includes the willingness to 
engage with such situations in order to achieve one’s potential as a 
constructive and reflective citizen.  

Presenter
Presentation Notes

The PISA 2012 assessment of problem solving does not include problems that require expert prior knowledge for their solution. Assessment tasks  center on everyday situations, with a wide range of contexts used as a way of controlling for prior knowledge. 

Mobilization of prior knowledge is not sufficient to solve novel problems in many everyday situations. Gaps in knowledge must be filled by observation and exploration of the problem situation. This often involves interaction with a new system to discover rules that in turn must be applied to solve the problem. Instead of a straightforward application of previously mastered knowledge, existing knowledge needs to be reorganized and combined with new knowledge using a range of reasoning skills. 
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Questions?  
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Add slide for CBA.  Computer-based items (loading in Mozilla Fire Fox is best):
Access credentials
 
http://cbasq.acer.edu.au
 
Username: public
Password: access
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